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$X_{\tau}=X_{s}\cross X_{ss}$ . (1.3)
1 2
$7_{\neq}^{\mathfrak{Q}}X^{1).6)}$
$q_{xt}+sg7?( \frac{dx}{ds})(-i\frac{q_{x}}{\Phi}+w\frac{q_{xx}}{\Phi^{3}})_{xx}=0$ . (1.4)
7)
$X_{\tau}=X_{s}\cross X_{ss}+w[X_{sss}+\frac{3}{2}X_{ss}\cross(X_{ss}\cross X)_{ss}]$ (1.5)
$u$ (1.4)
(15) $N$











$\epsilon_{+}(x)=\int_{x}^{\infty}$ $[1-sgn( \frac{dx}{ds})\Phi]dx$ . (2.2)
$Q=\partial q/\partial x$
$\frac{\partial}{\partial x}=sgn(\frac{d.x}{ds})\Phi\frac{\partial}{\partial s}$ ,
$\frac{\partial}{\partial t}=\frac{\partial}{\partial\tau}+isgn(\frac{dx}{ds})\frac{1}{2\Phi}[Q^{*}Q_{s}-Q_{s}^{*}Q]\frac{\partial}{\partial s}$ (2.3)





$a,$ $b,$ $c$ :
$a \equiv sgn(\frac{dx}{ds})\frac{1}{\Phi}=\frac{\partial x}{\partial s}$ ,
$b \equiv isgn(\frac{dx}{ds})\frac{Q}{\Phi}=\dot{\iota}\frac{\partial q}{\partial s}$ , (2.5)
$c \equiv-isgn(\frac{dx}{ds})\frac{Q^{*}}{\Phi}=-i\frac{\partial q^{*}}{\partial s}$ .
(2.4) $a,$ $b,$ $c$ :
$\frac{\partial a}{\partial\tau}=\frac{i}{2}(bc_{ss}-cb_{ss})-w\{a_{sss}+\frac{3}{2}\frac{\partial}{\partial s}[(a_{s}^{2}+b_{s}c_{s})a]\}$ ,
$\frac{\partial b}{\partial\tau}=i(ab_{ss}-ba_{ss})-w\{b_{sss}+\frac{3}{2}\frac{\partial}{\partial s}[(a_{s}^{2}+b_{s}c_{s})b]\}$ , (2.6)
$\frac{\partial c}{\partial\tau}=i(ca_{ss}-ac_{ss})-w\{c_{sss}+\frac{3}{2}\frac{\partial}{\partial s}[(a_{s}^{2}+b_{s}c_{s})c]\}$ .
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X $t$ :
$t=\frac{\partial X}{\partial s}=(\frac{\partial x}{\partial s}$ $-{\rm Im} \frac{\partial q}{\partial s}$
)
${\rm Re} \frac{\partial q}{\partial s})$
(2.7)
$=(a,$ $\frac{1}{2}(b+c),$ $\frac{-i}{2}(b-c))$ .
$a,$ $b,$ $c$ $t$




$\frac{\partial}{\partial x}U=\lambda(\begin{array}{ll}-i q_{x}-q_{x}^{*} i\end{array})U$ , (3.1)
&
$\frac{\partial}{\partial t}U=(\begin{array}{ll}A BC -A\end{array})U$ , (32)
$A=sgn( \frac{dx}{ds})(-4i\frac{w}{\Phi}\lambda^{3}-w\frac{q_{x}^{*}q_{xx}-q_{x}q_{xx}^{*}}{\Phi^{3}}\lambda^{2}-\frac{2i}{\Phi}\lambda^{2})$ ,





$\frac{\partial}{\partial t}U=(\begin{array}{ll}A_{\infty} B_{\infty}c_{\infty} -A_{\infty}\end{array})U$ , (3.4)
$A_{\infty}=$ $\lim A=-i(2\lambda^{2}+4w\lambda^{3})$ ,
$|x|arrow\infty$























































Maxwort hy $9$ ), $10$ )
223
$\lambda=\xi+\eta i$ :
$\backslash J\dagger$) $\sqrt[\backslash ]{}$ $a_{m} \simeq 0.49cm=\frac{\eta}{\xi^{2}+\eta^{2}}$ ,
$\tau_{0}\simeq 0.89cm^{-1}=|2\xi|$ ,
$l \simeq 6.8cm=\frac{\pi}{|\xi|}$ ,
$v_{p} \simeq 27\sim 30cm/\sec=|\frac{2[\xi^{2}-\eta^{2}+2w\xi(\xi^{2}-3\eta^{2})]}{\xi}|$ ,



















$l=7.1cm$ , ( 6. $6cm$), (4.5)
$|2\xi(v_{g}-v_{p})|=2.7racl/\sec$ , ( 2.$4rad/\sec$ ) , (4.6)
1 (4.2) $\lambda$ $w$ $v_{g}/v_{p}$
$w$ $-0.53\sim-0.47(cm)$




0. $49cm$ , $30cm/\sec$ (3.10) (3.11) (4.4)
4 :1) $\lambda=-0.76+1.7i,$ $2$ ) $-0.10+0.0054i,$ $3$ ) $0.78+0.36i$
























(4.2) $\lambda$ 0.11 $s$
$x$ 10%
$w$ $N_{t}$ (4.4) $55cm^{2}/\sec$
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1 $\lambda=0.45+0.102icm^{-1}$ $-1\leq w(cm)\leq 0$
$v_{g}/v_{p}$ .




$\backslash J|$) $(\lambda=0.78+0.36icm^{-1})$ $|q|$
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